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47
Vast areas of the ocean feature low concentrations of chlorophyll a despite their high 48 concentrations of nutrients. These so called high nutrient-low chlorophyll (HNLC) areas 49 cover 25 -30% of the world oceans, mainly in the northern and equatorial Pacific and the 50 Southern Ocean. Within these regions bioavailable iron was found to be the limiting 51 factor for algal growth (36). Since the early 1990s, several iron fertilization experiments 52 have been conducted in HNLC areas, showing that phytoplankton blooms can be induced 53 (37). Most of these blooms consisted of diatoms (5), but in silicate depleted waters (e.g. 54
during SOFeX-North) the blooms consisted mostly of Phaeocystis-like nanoplankton 55 encompassing prymnesiophytes, pelagophytes and dinoflagellates (5). The enhanced 56 primary production within such blooms triggers the biological carbon pump and may lead 57 to a transport of biomass into the deep ocean (10, 56). Heterotrophic nanoplankton is 58 potentially counteracting the net deposition of fixed carbon by mineralization of algal 59 biomass, resulting in an immediate release of carbon dioxide back to the atmosphere. 60
However, not much is known about the direct and indirect effects of iron fertilization on 61 the Archaea and Bacteria. For those iron can also be a limiting nutrient and thus its 62 addition might have a direct effect on their growth. For example, heterotrophic bacteria 63
Corp., Amersham, England) was added to 2 ml aliquots of water sampled at 5, 10, 20 and 146 50 m depth to a final concentration of 0.5 nM and incubated in the dark at 4-5°C for 1.5 147 h. At the end of the incubation TCA was added (5% final concentration). The tubes were 148 then centrifuged at 16,000 rpm for 10 min. and then the supernatant was discarded. 149
Before adding the scintillation cocktail for radio-assaying, all tubes were stored at 4°C for 150 48 h to reduce the moisture content. The amount of incorporated tritiated leucine (pM l -1 151 h -1 ) was calculated following the protocol of Kirchman (24) . 152
Tag-pyrosequencing 153
For 454 Tag-pyrosequencing we extracted DNA from the <5 µm fraction of IN station 154 samples on days -1, 9, 18 and 36 according to Zhou et al. (64) combined with an initial 155
FastPrep step (MPBiomedicals, Illkirch Cedex, France) to destroy the filter. After DNA 156 extraction, a PCR was done using the primer pair Bakt341/ Bakt805_W (19; TAB. 1). 157
The amplicon was purified using QIAquick PCR purification kit (Qiagen, Hilden, 158 Germany). 454 Tag-pyrosequencing of 16S rRNA amplicons was done by LGC 159 genomics GmbH (Berlin, Germany) using Roche/454 GS FLX Titanium technology. The 160 retrieved sequence reads had an average read length of 422 ± 52 base pairs and were 161 classified after quality check using a BLAST-based search against the SILVA database 162 release 108 (50, 57). Chao1, Simpson and Shannon indexes were calculated on genus 163 level using the R standard library including the vegan suite (R Development Core Team, 164 2011). 165
CARD FISH 166
To investigate the changes in the microbial community, CARD FISH was done on 167 samples from the wind mixed layer at depth between 30 m and 60 m, depending on 168 on November 4, 2017 by guest http://aem.asm.org/ Downloaded from station, as well as from 100 m, 300 m and 500 m depth using 11 oligonucleotide probes 169 in a nested approach (TAB. 1). Since the WML is a homogenous water body, samples 170 from different depth were used as duplicates. CARD FISH was done according to A. 171
Pernthaler modified by S. Thiele (44, 58) . Shortly, after embedding of filters with agarose 172 (0.1%) and lysozyme treatment for cell permeabilization, the hybridization was done 173 using a probe (50 ng µl -1 ) to hybridization buffer mix of 1:100 for 2 h. Signal 174 amplification was done using a 5-(and 6-)-carboxyfluorescein labelled tyramide (1 mg 175 ml -1 ) to amplification buffer mix of 1:100 for 45 minutes. Both hybridization and 176 amplification of the filters were done on glass slides in humidity chambers. All filters 177
were 4',6-diamidino-2-phenylindole (DAPI) stained and counted manually (minimum of 178 1,000 DAPI signals) or using an automatic counting machine based on an epifluorescence 179 microscope (Zeiss Axioplan II, Carl Zeiss AG, Jena, Germany; 39). The semi-automatic 180 mode was used to count at least 2,000 DAPI signals of a size between 8 and 200 pixels 181 with an S/N ratio of 12. A linear regression between three data sets of all stations did not 182 show significant differences between semi-automated and manual counts (R²=0.92; 183 p<0.001, n=110). Thus, semi-automatic counting was used for all probes besides EUB I-184 III, SAR11 441, POL740 and FORM181A. The total cell counts (TCC) were calculated 185 as an average from all DAPI counts per station and depth. 186
Probe design 187
A new probe, ROCT1004, targeting the Roseobacter clade OCT was designed using the 188 ARB tool ProbeDesign (26; Table 1 ). Two helper probes (Table 1) 
Abundances of key bacterial clades 256
Since the 454 tag-pyrosequencing did not show significant changes in microbial 257 community during the course of the experiment, and given the uncertainties in reflecting 258 the abundances of microbial clades (65), specific oligonucleotide probes (Table 1) 
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The analysis of iron fertilization experiments relies strongly on the exact localization of 382 IN and OUT stations, since only the former belong to a homogeneous water mass with a 383 common history. Therefore, only data from these stations can be compared to each other. 384
In turn, the OUT stations might be placed not only outside the fertilized patch, but also 385 outside the eddy, belonging to entirely different water masses originating, e.g., from the 386 Southern Atlantic gyre. Along those lines, the large deviation in cell numbers on day 8 of 387 LOHAFEX compared to other OUT stations might be due to an uncertainty in the 388 determination of the eddy and therefore this station should be treated cautiously. This is 389 also true for day 26 even though total cell counts and CARD FISH counts are similar to 390 the preceding and following days. 391
In general, our findings are similar to findings from the EisenEx experiment where no 392 changes in the microbial community were found by T-RFLP analyses (3). During 393 EisenEx, SOIREE and IronEx II hints for a negative correlation between bacterial 394 abundance and the abundance of heterotrophic nanoflagellates (HNFs) were found, 395 giving rise to the assumption of a top-down controlled system by bacteriovorous grazers 396 (3, 6, 21). Most likely in LOHAFEX an effective grazer population had established 397 during a preceding austral summer bloom which responded directly to the increasing 398 microbial cell numbers after the iron fertilization. On board flow cytometry and 399 microscopic counting showed a nanoplankton abundance of ~10,000 cells ml -1 (S. Thiele, 400 I. Schulz and B. M. Fuchs, unpublished data), compared to an average of ~1000 cells ml 
